Evidence for negative cooperativity in human erythrocyte sugar transport.
1. When D-glucose exchange influx is measure over a wide range of concentrations then two affinity constants (2.27 and 26.0 mM) are evident. This is consistent with a transport model (the allosteric pore model) in which there is negative cooperativity between subunits of the transport protein. 2. The equations for the allosteric pore model interacting with two substrates (or a substrate and an inhibitor) have been derived and have been used to analyse data from exchange inhibition and for mixed infinite-trans uptake experiments. 3. The exchange inhibition of tracer 3-O-methyl-D-glucose, D-xylose and D-fructose uptake by D-glucose also shows evidence for negative cooperativity and for two inhibition constants which are approximately equal to the D-glucose equilibrium exchange affinity constants. 4. The uptake of D-glucose into infinite-trans D-glucose or 3-O-methyl-D-glucose gives Km values of 2.6 and 2.33 mM, respectively. The uptake of 3-O-methyl-D-glucose into infinite-trans D-glucose or 3-O-methyl-D-glucose gives Km values of 6.0 and 4.6 mM, respectively. V values are slightly higher when the internal sugar is 3-O-methyl-D-glucose. 5. In cells that are treated with fluorodinitrobenzene the apparent Ki value for D-glucose inhibition of tracer D-fructose uptake is lowered. It is proposed that this is due to a partially selective effect of FDNB on the internal subunit interface stability constant (the internal pore gate).